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Abstract of JP 2003221209 (A) 

PROBLEM TO BE SOLVED: To provide a meso 
porous material and its manufacturing method which 
material is capable of rapidly diffusing an adsorptive 
material and a reactive substrate into the pores 
thereof, and useful as an adsorbent, a separating 
material, a catalyst carrier, or the like, as well as to 
provide an adsorbent and its manufacturing method 
which adsorbent is obtained through using the meso 
porous material. ; SOLUTION: The meso porous 
material one comprises a metal oxide and is 
characterized in that a 3~dimensionaI channel of 3d- 
Cubic Fm3m (space group notation) structure is 
formed by connecting pores having a central pore 
diameter (the pore diameter showing a maximum 
peak in the distribution curve of pores) of 1-10 nm 
each other. ; COPYRIGHT: (C)2003,JPO 



i m »»«ii m »««j» tinm ji 



m»« jii«iijii»« mm« j<tl » j« 




Hi 44,4 

aoo aa,» 
iff m.4 



A tiifir I iit 



it i »i ««»i« > > kg mt i»»>»»»i»<i M « <i i ' l» » »««««i «i «i « i» i i 



4 



3 4 



35T 

1? 



1 B 



•3 0 f 



Data supplied from the esp@cenet database — Worldwide 



http://v3.espacenet.com/publicationDetails/biblio?DB=EPODOC&adjacent=true&locale=... 2009/12/01 



(19) H^H#fFit (JP) 



(12) m # fF & # CA) 



(51) IntCl. 7 
C 0 1 B 13/32 
B 0 1 J 20/22 

20/30 
C 0 1 B 33/12 

37/02 



(2D mum^ 



(22)fflgfB 



!ft«2002-22185( P2002-22185) 



(2002. 1. 30) 



(ll)#WBB^M## 

#@H2003 - 221209 

(P2003 - 221209A) 
(43) £t m 0 ¥^15^ 8 /3 5 B (2003. 8. 5) 



F I 

C 0 1 B 13/32 
B 0 1J 20/22 

20/30 
C 0 1 B 33/12 

37/02 



4 G 0 4 2 
B 4G0 6 6 
4G0 7 2 
Z 4G0 7 3 

6 O L (£ 10 M) 



(71) £HiaA 000003609 

M^»s^w***^$»4i# 

(72) 3§W# «ft 



(72) mwm mm mm 

(74)ft3A 100088155 

s#)ii aswf (^3«) 



E41# 



(54) mwo&m zv&tftexsx&w&m* mfizmtttms^vmst-zm 



(57) 

i&5>V^Lfrt*-pt, *'MD?LK^1 ~ 1 0 nm© 
*ffl?L^Ss(ciII§br 3 d-Cu b i c Fm3 mt&jt 
CD 3 #7C * + > * ;!/ * MA L/ X l> -5 C i '#11 i T & . 



hkl 

111 

200 
220 
311 
222 



d(A) 
44.4 
38.9 
27.5 
23.4 
22.2 




1 



6 



8 



2 0/° 



T, ffcfrflffliBS 1 - 1 0 nm©ffl?La**IEK:Sftei/T 

3d-Cubic Fm3m#3g©3^7t;^i'>^Jl' ; fe 

C.H^^-N'HxRS.x- (CH.) 5 

[sS (l) R 1 tt^*^i~4©r;m i -'i'»?:^ io 

U n tt 1 2 ~ 2 2 cDSSSt** L- > s»3~6©^&£ 
x«0~2©S8S4&U y tt 0 ~ 3 <D&&£& 

y V ^TLW^W^W 2©Xf^'i &£tf C £ £ 
3" -5 ^ V ^?L«:©»Ji*ffi. 
[ItsJciS 5 ] fftgsg l ~ 3 © 5 •£©!,>•$* ftfr— ra^cfH 
©^y^?Mfc£ 4 y^L&CcflJfSftTte*). T 20 



(2) Wt 2 0 0 3 - 2 2 1 2 0 9 

2 

[»3S3S 3 ] fifiS^fWKBTLieS© ±40 %©$SBI*I© 
[»*3S4] TIB— Jtt^S ( 1 ) : 



fCHa-} 



-X 



(2) 



4-a 



ib— «&£ ( 2 ) : 

(2) K'ummki-^^ri^^m^m. 

&tf*;l/#3^&ttaSW:0«tfftS att 
l~3©»*^b, b(il~10©lt^*f]t« 

5 ft -S'fb^i £#tf C £ Srltife £ T 3 R#*f . 
[ft 5)<JS 6 ] »3jSB 1 ~ 3 © *) i5<D^-ftliP— ^iCfH 30 
«©^VH#i, TIB— «5£(2> : 

Mb23 



(r 2 o-) 



a 



•M- 



(2) 



4-a 

[5$ (2) tp s r j «j^S5;1~4©t;u*j«%^ 

SCJt^;l/*3Sfr>6&«SfJ:»)aitftiS att 

[^©f&ttttRMIn 

[0 0 0 1 ] 
[0 0 0 2 ] 

[^©^ffif] ttWft©«#XttHS , j»©;te«> 
y £?L{*{t^T©#F3E# s fr SftT** K> , $fc 
**f. fcBKfflf^Offli&^O^JPfcWSft*^ 



-N'H.R 1 ,., (1) 

f$MCM-4 1 (C. T. Kresge et al . , 3. An. Chem.S 
OC, 114, 10834C1992)) 4\ »tttt±tt!ft©— WX& 

&*j*-?<ih icffiffittfl^fPf 3-tt-C»6ft4^y^ 
?U*F SM- 1 6 (#PfW 1 0-6 8 7 1 9#&$K) © 
^fiSW 3 ft T I, > * . C ft 6 © ^ y ^?Lf*«— ^75 
* >*;M«ji£Wf £«L#A^3t«cffi?iJbfcfc© 

[0 0 0 3] *H#tffl&5 0 9 8 6 8 4#&«{C 

«MCM-4 1£^JC, 3^?7n? > i'>*^H»3fi i £W^*4 
D V^LftMCM- 4 8 #Mij*SftTI,>S. 5 6> 
{C. ar-*y (cage) #3»©»LISI±* 3 pSlfi b 3 >^7U? 
^ > ^-;Mf jt^WT -& ^ y ^?L{* S B A - 1 ^©-^^ 

fefg^Sft"Cl,>S (Q. Huo et al., Nature, 368, 317 

(1994)) o cft£.©3;&7n9 t -i' y^)^W&^tz>^ y 

»LF*9^©te®5©^^f'J£#^ 6ftT4s Q . MCM- 
4 1^>F SM- 1 6 5Ctb^r®#M^£ L/T©ttte*^ 

Sbf#-5fe©£ urSB^fSft'C^a. 
[0 0 0 4] 

*©^ y ^7L#%!R»tt*«:jaffl htcW&-ch T , 
+^%:tttB ; &f#SC£W^g-ett^l^ -r^ft^> MC 
M-48«3^(7c5 i l'>*;I/#jt€:WbT^r i fe, h> 
*jH(Ki©#B7LI5±5Wffls:tcaaSUft:l> I a 3 d«ji-C 
h Z> tc&>. -€-©ififfl?Ll*! tc*s W £ ®#W§P¥©$;fWI^« 
^TL/fe+53-^fe©^^^, tfcSBA- 1©3^tg 
^ > * ;i4#j& tt-ir - ^IH±©iil^(c ZVMf&SHtcP 

[0 0 0 5] ±iB^*Ktj©*-r 3I»®4C« 

40 ^r)!3:$ftfcfe©-c*f3, aft««BJ*tXiaJEl6IISt*fflTL 

Mft-n.c£*@Wfr3o 

[0 0 0 6 ] 

[ wh* js^-r s^t»©#® i ±9mm*f$m-r &tc& 

?L#"C* oT, ^C^fflJLKS 1 ~ 1 0 n m©»LJ&5+IS 
Klfel/t 3d-Cubic Fm3 mtf3g©3 ^Xtc?- 

so i*>*Jb£^bTt,>&c£#ifc£-r&o 



[0007] &mm<DJ y^?Lft{c*5i>T«, *'C,v 

itS 1 ~ 1 0 n m©iffl?LH]±©3ii£§vC £ K) 3 d - C u b 
i c F m 3 mfft jt© 3 Wt* f trt*J 

iJ&SWtli^-S. ttte, r3d-Cub i 

c Fm3mj £«, 3g«l¥©&§BffiK:*-3l»Tifc5eS 

[0 0 0 8 ] Sfc. *aW©jtV*3ltt:tc4al>Ttt» &< 

>, $c, HIS, y^a^-jA, ^'ty^A, 3?>^f* 

C,H ! ,»i-N , H«R 1 ! . x _ (CH 2 ) 

ni*12~2 2©Ife*U s t* 3 ~ 8 ©SBR*& 
U xttO~2©SHR4*U y«0~3©S8R*SS 

*6ft* t/t y y g>?m*n&&2 ©x fvy't 

fm^WM-Vh ofc3d-Cubic Fm3 mtf 3i© 

[ooi i ] &/c, *»w©8R#Wtt, ±ia*fSBj©^ 

y^?Lf*i, ^y^7W*fcfflf#5tirfe«3. TIB— 

iS5 ( 2 ) : 

[<b3 3 



( r2 °"} 



■M- 



-X 



. 4-a 



(2) 



[3S (2) 4>. RM*^»l~4©T;Hr.fl>aS*£i 

&^x;l/**fr>6&5ffM; 1 
l~3©SHR#3il/, biil~10©l 



2fs|§Bj©^ y 



^a#tc±ia— Has (2) -cgksn&tt&Mzmw-rz 
[0012] *^©»**f©*8t^6fettv ±ta 

#f%HJ©^ y^?Lf*4 > TfB— ( 2 ) : 
[*b4 3 



(r 2 o-} 



■M- 



fCH 2 | 



X 



4-a 



(2) 



[55 (2) tf. r 2 w^^i~4©t;i-^^**^ 

l — 3©SEjR*au, b « i ~ i o ©sgK*&r ] -cm 



20 



30 



(3) '#Hfl 2 0 0 3 - 2 2 1 2 0 9 

4 

^-f sfe©-c*£c£7&w*tA> 0 AMfcftiwcft 
hcoym^m t a t , niffl-FLrt {c*jw &®#'-KP£©te 

[0 0 0 9 ] Site, *£PJ©^ V&TUttCbbvCii. tp 
/C4ffl?Li[S©± 4 0%©$SHW©itS^Wr^ffl?L©^: 
ffl?L©£3§W"C|fftUfcfl*i0. 6~lt?&£C 
iWiU>, »L©^l^±iB©^#*SSytTi. IS 

«*» w * (R^sre©ftftt£&tf j: rj i*j_h u , mm 

[0010] g/c, *^©^y^?W*©M3t73Stt, 
TIB-iS^i ( 1 ) : 

-N^HyRS-y (1) 

nfc^HJ©^*W ; &^B«CE.'Oifi^vCf#€> C i 3&st?* 

So 

[0 0 13] 

[0014] jtmivjtv&nmt, smmitrnfrhtu 

Vg'3LW-C&-3~C> tp'MMH&M 1 ~ 1 0 n m©$| 
?L^iligbT3 d-Cu b i c Fm3mig©3^S 

5 1 i'>^;b^j*L-ri^fe©-e*-g> 0 ztitcj:*), m 

/Jn 3 ^ © £ «3 , ? + > * ;HaI±*^BEfc^S UT (,s 

8 J f 3 3^7cg t + >*;l'vC^-^#3t/&^ 

Sti-SS BA- 1 Kft^rffl»»«©lHR3»K*|$l±-r 

[0 0 1 5 ] COJC5&3 d-Cu b i c Fm'3m| 
jg© 3 ^jnf- y*MXXmm$T^&~'><DW%.<<CJ: <0 

K^xxwrnm^z-zsmmiTzt. 20 = 1. 5 

~3° ©I*CB3d-Cub i c Fm3mff@©l 

1 1. 2 0 otcjg»#wsnsiajTtr-4'*K»sc £ 

20 = 3 — 6'' ©f«{CB3d-Cub 
i c F m 3 mW&<D 2 2 0, 3 1 1, 2 2 2 tcjg»# 

40 [0016] 2fs«W©^ V^ftftSitfiWS^fllH^fcift 
£UT«, ^^3R. T;b2^-^A, ^^>, 



7C: 

>^ ^^.'JA, XX, IS, $c, ffilS, ^;U3r->i;A, 

^-^^^7 a, ^>^f>, sjs^^ifif^ns. c 

tl€>©cp-t?fe^-YJR, T^3^-j7A, 5^^>, *'J^f 

so fB©^j«7c*© 1 5^©i«©* ; &^W-rsfe©-r'*-or 



C4) 



2 

[0017] tit. ^mo^v^imc^xit, tp 

>£MfliMM<D± 4 0 %©^Brt©i£fl£WT£iffl?L©:£: 

[0 0 1 8 ] CCt, ^WLittflitt^ ffl?U&S 10 
(V) *mf\M& ( D ) -C«#Ufctt (dV/dD) 
4. »LitS (D) fc*fl,-C:/P » r Ufcffl* (iffi?L# 

[0019] im&tBtiMt** %.K.B'<2>fr&tiC 

tcAftTiK#gJRfifi[ ( - 1 9 6°C) &C<$*PU ^Srt 

C„ H 2 „ n — N * H„ R 1 j-« — (CH;) 

U s « 3 ~ 6 ©§lifc£il 

* y s^^^rr s** 



[S5 ( 1 ) Rtt^JR 
ntt 1 2~2 2 0lt^ 
U x«0~2©|g£fc£ 



20 



[0 0 2 3 ] *»W©^y^ftcMSaic&ffi«:*5i»rffl 

t, > 6. tx -5 ^)RT 3 * is F fit, attCD^V^U* 4t» j£ 

t-s^BMtfftottSfcis D-cafiss-r S c 4 

f- > ^tfA- M -r h5W f- i h +-y> 

FfOT^S-'JAT^a+y F4Il»t7;l' 

tc&, 1 8©^17J1'34 ; F4ffl^t^SHb 
fiJE L Bfieco^ffift® *Jfe-r C 4 fc J: fp SIHBO&JR 
7ufS£z»A l>x&&WMMi 4 bX t» «fc ik 

[0024] *yt. — «k ( i ) xmzti&ww-i&mi 

•rS„ C©5H2;l/©JlH0C^)lTJl'3^^' FjWH^LT 
* C 4 iC «fc «3 , HWftg'J ^ 4" > *fi»A § ft 

tmtbX7}<mm<$<ic%iBi-rz>o 

[0 0 2 5 ] — «K ( 1) C„H,. fl -T?»3ftS 

7;i-+^HB, ©tSRieU 2~2 o©r;u+Ji'S-c* 1 3 > 

0$. u< « K-r^yn-a, -r f- T^y^s. ■^■tJ-f^i/ 



'#M 2003-221209 
6 

v h OT!IMHMMIl*#<&. e©faWWU**ffll#», sj 

Cranston-Inkl ay& Pol li more-Heal & BDH^f 

[0020] m^x % r*p>wmiBM<D± 4 0 %©t5H 

#i3. OOnm'C*^, C©3. 0 0nm©±4 0 
Tt£t>%\. 8 0~4. 2 0 nm©|BHl*l©if'ffl?Lii: 

s*=rr s »L©^a©^it^ , ^M?L^a© 6 o % * 

[0021] wc, *»w©^ v&imommsmc-o 
\,*xwm?z>. 

[0 0 2 2] •&mZ<0* VttW<OH&&&NLto*i*"Z 

^fe-r> TIB-IS^ ( 1 ) : 



(1) 



~~ N f H v R- 1 3 -v 

[0 0 2 6] S?c> — «5S ( 1 ) tp©R l tt«3R» 1 ~ 

4©r;i' ! ^;v**ca) , 3, *fau< «y f;nx»xf^ 
ft*, m-^*^2ffl«±©R i ^ffSt-r 

[0027] — ( i ) -e^sft^^nrittsij-f 3fy 

TIB-flaS; (3) "C^Sft^b^BfiTIB— «5S 

(4) T?«sn*<b6«i4*Bf3e©jSii (mar* h 

y) (cJn^rs-^-rSo ^^t\ SMa©SfSft*^*P 
urwm-rsife^ ; feP^©^ c t i rSite H ^s-i±T > a 

30 51, im t fa»*tf 5 c i«cj: C , — «K ( 1 ) -e«s 

m 4Urf#6ft€.o 

Y- (CH,),-N , H,R I ,. y Y- (3) 

C.H 1 ..»-N*H,R l 1 -,Y- (4) 

(3) . (4) Efi, Y»Aay>f«Il, 

R\ n, s v xMyl« ( 1 ) 4>©R\ n, s. x 
RUfyiPI-©^R^aT„ ] 
[0 0 2 8] *»3&>S«i«{C*Jtt SStE^B. 
(3). (4) -T?&3ft*fb^-£iiaito*H»cJ:oT 
40 RiS: SJSvSlKtt 50-80 °C*^f * b < . SJ6B# 

pa« 48~i68 mmMfia 

[0 0 2 9] C©J: 5 fcLTfS6fta#ffifS14JWtt. * 

WClW»Stl«C(f>*«, ^!7;i'3^-> Flmol 

T— «5S ( 1 ) X<gk2ti2>mBi£'mM*> 0 ,05m 

olKitiWfiKiJO. 07-0. 4mol)i 

a* J: 5 tcsssnrs c 4*s»* ^mwmmmu 

*>O^JlDl*s^i7;l'34 1 -> Flmo 1 K>SfL/t0. 
50 0 5mo 3d-CubicFm3m 



C5) 



[0 0 3 0 ] Sfc. **ffiRKjaiJnStiSM»4$KiWIRS 

*»#©«5JP«tt» — ( l ) ^2nsi?M§tt>?H 
t>lio l(c*tl,T3 0mo lJBUh (JcD»$L.<« 
4 0~2 0 Omo 1 ) t?*5Eli«^l/^ ift|g©?35 

aw**— «5£ ( i ) -cmsti&nwmimj i m o 

HC;ftl,T3 Omo l*$re&&4, 3 d - C u b i c 

F m 3 mffl&<D 3 '#jt* ■v > * Jl'JWt&dS § n«C < < & 10 
•SiitfC 3 d - h e x a g o n a 1 P6 3 /mmc1f 
it© 3 ? + > * )Vtffil& Sh*r<ftS MA tc * 

■So 

[0031] ±ffi©igtc*5t>r«. ^mt;V3 

F*^ 8b - 5 ~ 5 'CtC&ftlU'Cfe 6?K?g^C^J]D-r 
SCiW*Ulr>. Site, &)Rr;V3*^'F*«Sfl]UA: 
zWS«©Sffi*> - 5 ~ 5 "CKfiWr * C 4 tA». 

— ft3d-Cubic F m 3 m#j§© 3 + 

;^ff«-ri.ci^-ct5. 20 

[0032] s/c, ±ia©xg«mtt*frT-c?ft>ti^. 

7j<^?g©pHttO. l~2T?&5C4aW*tA>. 
?mWL<0 p H#fWa_LlRfiB*jH*. Si, 3d-Cubi 
c F m 3 mm&ifiB^tiic < < ft* 4&«c 3 d - h e 
xagonai r" o 3 

±mm %Mntcm& t mmic 3 d - c u b i 

c F m 3 mW&fiBl&StltC < < & SffitytCfe S. 
[0 0 3 3 ] S 6«C. ±E©I«K*l,>r«. TIBS 
(A) : 30 

g = V/a 0 l (A) 

[S5 (A) tfi, gtt^^^-^-^Il/, VttS-fe 

J:9K, A«TAa*fH. ffBrStt^H 2f- X 1881© 

^so^tut ^(ofciSifc© ph& a^jiSTi^-r 

•5C4#$FSLlA, CftGCJ:^ 3d-Cubic F 
m 3 m«36©0fifc* <£ t) J: D WH«:(t ^Ci 40 

[0 034] C©Jc 5 tc u r ^?u*ltr IKf* * £J& 3 ■» fc 

> £ £ C 4 tc J; T , Wmffi&ffl 4 * b 

[0035] BwmwpM *>*m&-? l>~c so 



12003-221209 
8 

[0 0 3 6] MtCiS^©*^, Mi&Mmt 3 5 o 
?W*©!ii§ a B B tt*MSTTa«|oj0C*?, o tttev «fR*f¥5 

i>. ^/c> }%mmm?& i> < » 1 ~ 1 o mrir-*,?.. 

[0 0 3 7] ttttJ*C<t-5^©«^> WtS^S'J© 

Hffitt^J-^ 3j- >©^*s Wti-C* ti«^tcf HPS 
Stifjrl,^ AftWtctt, 

[0 0 3 8] c©cfc5(cb-rf#6ns*^0J3©^y^?L 

[0 0 3 9] "i-fttofc. *f6B^CD®lfW». ±IB*»I9 

©^v^?Lf*4, ift^v^aflsjclffltsnrfeij. TIB 

^ ( 2 ) : 



Hfc5] 

(r 2 o^ 



a 



fCH 2 ) 



(2) 4». R 



b 

1 



(2) 



4-a 

4©TJU+JUS ; lr^ 



l-stDis^iu, b«l~l. oonK^r] t?« 
3ti^b^a4*$tffe©t?**. ±iB-« (2) r 

cfc^r; TIBS; (5) X» (6) : 
Mfc6] 



M 



O 



o 



o 



(5) 



Mfc7 3 



(6) 



x- 



fCH 2 ) b &JH, 



M 

/\ 

O O 



X 



(8) 



m ( 5 ) . ( 6 ) sp<DM, xwb ra-en-en— ax* 

(2) tt©]VL X&X>'b i|BJ— ©;£«l*l!gft^T] "CSt 
SftSBMH*'^ h#M v^?M#«Hfc?fM3*i&©-C\ 10 

[0 040] ±IB— MS (2) R'T^SnSTA 
[0 04 1 ] gfc. -J$S ( 2 ) tfi. M^iSftSil 

[0 042] -AM ( 2 ) X«T 3 SM, * 

[0 043] ±1B— MS ( 2 ) "T^StlS-ffc^*©* T 

Y y 7^3^>7>, X)l^T)l' d r)lb l JT 30 

[0044] ( 2 ) ^3tl5ft^<Dffl}t£B: 

*&*Mfi£t/e0. 5-5*«5<©iSHrtt?*«Ci*J 

• ftmmm<Dfa±$))m^+fr £ & s «a k * o . A& 

[0 045] — MS ( 2 ) -C!ft<* ftSffc^BKO* V^?L 40 
tirfcft, -MS (2) r*$ft*{t^ftin*.T3»feft 

RSftfctf»**. 6 0-1 2 0 ■cw* b < . 

sprats 2 ~ i o uttm***?* 1 1\ 

[0 04 6 ] gfc, ^B^CD^M(C*Jl»-CW, —MS; 50 



(2) -eStSto-Mb^- 

-Y h (-MS ( 5 ) , 
a h>. C 1", B r" 



'#M 2003-221209 

©fitt&c j: o n-s wt-y- 

(6) ) ft, X-C^$tl§»^7- 

* > tc j: <o mm s n « , mx. izmm-i * > % 

^.T5~6 O'CCSIJ* fatft-r^CiK: 

[0047] ^Bj©^t<(-oc*$t,ir, ±m<Dm<$A * 
ycDwmmz. (2) tisns^iimo 1 

KfflbT l~2mo lt*§Ci»SLU S^-f^ 

• »ttfl#tt©lRi±Sft*3&CF+» £ * Mlfil cc & « . fife 
Minicab S,, 

[0 04 8 ] 

[0049] immm 1 ] 

(^fflffitt^Jo^jjS ) ( 3 - p bvi/ ) h y y 9» 

AT^tifA^Ov-f P [Br - (CH.) ,-N (C 
H J ) J Br] 25g (0. 096mol) SOT, N- 
W^WJfff^Ti^ [C 16 H„-N (CH,) 3 
Br] 40. 5g (0. 1 1 m o 1 ) ^T-b h>4 0 0 
m 1 K)lDi, 6 5°Ct?iaraM?jfE^tf-3/c 0 » 

6 o'CT-Mffii^s-ar, @w©^h?s 

ttJWCLHj.-N <CH 3 ) 2 Br-(CH 2 ) 3 -N(C 
H 3 ) s B r &f#fc„ 

[0 0 5 0 ] (^V^?L{$©^) C©«J:5(CbTf#6 

n/cwmrsttffl 3 . 3 i fir ft -r * >35asi* 1 1 2 5 ? k 

JD*. 1^— **»£!& 4* t?S»T?ifiWUyt||, 351 

m.%mm 1 1 8 . 5 & ftjn^-r § aiatt* 

^ft#/c„ — f F7tJH-iF+^>7> (f F 
5*;bh2^y*-- TEOS) 13. 0U§f*0 
°C5C^iD b"Cfc t > C <D-£Wl% ±IB©?K?§?SiC— a,icsn 

^.r 1 o^K«^b/c„ 

[0 0 5 1 ] 7K^©!l#ft±^-C^®{CT 4 BH#g 

ft®§ liiitcj; u man b> 1 0 0 °c^-mmm lx%> 
nwmmw*mc c (o^iwwmw^ e 0 0 °cr 6 b# 
UTaw©y v^?M$ftf#fc„ 



[0 0 5 2 ] 1 ©y V^?L{$CCO^Tf#e.tl/tX 

HElSf t> ->ftH 1 (c^-r„ H 1 2 0 = 1. 5 ~ 
3° ©M*cB6tx4 2*©Hfft'-i'«^ti-? c n3 d 



n 

-Cubic Fm3 m« M<D 111, 2 0 0 JCjgRtt 
£ ft & &©-?£>&„ 29 = 3-6° ©M^cm 

6ft£3:*©tIIWfc°-^»^ft-€ c ft3 d-Cub i cF 
m3mij§02 2O > 3 1 1, 2 2 2 tCjggfrtfW §nS 

&©-?&&„ c©J;5&t, HSfeMl©^V^?LWcj8t,> 
T, 3d-Cubic Fm3mff5t©3^7n9 : 'i'>^ 
5 fix t, > c t ifimm Jhfc. 

[0 0 5 3 ] 1 V£?Lf*«:-3l,»T»6 

n/c n , K^sfn* 02, s j kshcj; o -mmctmi 

3 tc^-r o cn?>©fflSfSS(cI io 

^T#6ft/cBETJ:b*mi*, 4><frin?lK& IfeOlc 
f 'MfflTLit&© ± 4 0 %©$5ffift©ttS£Wt*£»L© 

£#«*tti?L©£®8rcisfe i/^tffl i * . r $ amti 

itfl© ±4 0%©*ffl?L©fU^J i l/tmt. WTIHSIt? 

*^Hc^-r„ cftk©*s*&»&, sisfiwi©^ 
[oo5 4] imtmzi 

jl/r^t-'JA^av-IF [Br - (CHJ ,-N (C 20 
2 H S ) 3 B r ] 5g (0. 0165mol) $£>"N, N 

-y^?;i/^iff5/ji'7 5> [c 16 h 33 -n (c 

Hj) jBr] 7 g (0. 0 1 9mo 1 ) £T-tzl->l 5 
0 m 1 HCtoL t£J$T, 6 5 "Ct? 1 mmfflfc%ff-ytc. 

u s^icr-fe h>Kj:i.ssi^fi€Sbfc„ c© 
fe^jtmu 6 o°c-ciiiBE?g«3#r, sw©#fflt§ 

tt38C 1 .H. 1 -N (CH 3 ) 2 Br-(CH 2 ) 3 -N(C 
2 H S ) 3 B r 

[0 0 5 5 ] (-XV^?L{*©&J&) C©<£ 5iCLTf#6 30 
tlfcWW'ffittS'J 2 . 52g4-f* >3£SI* 1 8 0 g (tflP 

3 5** 

— ^f, f- h 5 h x. h > 1 3 . 8g 

£^#> 0 "CKJ'&SP Itfct, C CD^«%±ia©*?SJK{C 
— MtcSP^T 1 0^3-fflWf L-fco 
[0 0 5 6 ] 7j<-S?t©«# ; &±*rSa4Cr 4 BtHH&jK 

*«§ mm. k j: •? atsij u . 100 'cr?— #hi*bk l r ^ 

ft#*MM**»fc. C ©^?W**frW** 6 0 0-CT6II 40 

[0 0 5 7 ] H»J2 <Dj* V#?L{*Ko(,>T#6ftfcX 
IKB^*-^*^^-*-. EI4i43, 26 = 1. 5~ 
3° ©M^cm6ni)2*:©H}fff"^»-eti^tl3 d 
-Cubic Fm3 m#ji© 111, 2 0 0 fCfflRtt 



'#H 2003-221209 
12 

WSftS &©-?*&„ 2 0 = 3~6° ©Mi^Cji 

6n^3*©taJffb--^tt^n^n3 d-Cub i c F 
m 3 m«j£©2 2 0, 3 1 1, 2 2 2 fcfggfctfW Sft-5 

&©-c&& 0 c©j;5(c, ISSfeW 2 ©yv^JLft 

3d -Cubic Fm 3 m«jg© 3 ?K5n* + > 

* * #9tMJ5 § ft x t, >4 c t m tm s ft . 

[0 0 5 8 ] $?c, mfcM2<Dj*vmiWK.-r>^Xn% 
ft/c N 2 05, S J K&(t J: 9 fc»L 

^ft^%06(c^To cfte>©i'J^IS*ic» 
^>T»6ft;fcBETtt;iSWSt, 4><C4lll?L&& Mtftc 
^'CWffflJLlM© ± 4 0%©|5Hrt©ittS?rW-r5WL© 
:g«#s (3g»b) %*lfc^r. cftfc©tt 

HElSftfc. 

[0 0 5 9 ] [«l«3] MifeM2 ilUSHC UT^Sb 
^MSB£UC 1 .H J ,-N (CH 3 ) 2 Br- (CH.) , 
-N (C,H S ) jB r 2. 5 2 g *J 1 8 0 

1? (cm, i^-^gi^sa-e^sr^L/cft, 3 
5s«%ta^i8. 8 g*ftjArs6(cgB^i/, asw«c 

7j<^M ; &f#fc 0 — ^, f F7ftHX b *Z/is7 > 1 
3. 8g, T^S-'i'A^VtO^i'KO. 135g 
S[>^V^V-;l/3m 1 5r^&0"C(C^iPL--Cte 
C©^«ife±iB©*SiflS«:— »{c*n^.T i o^pa« 

[0060] 7mm<Dim%±it>xmi%.t<cx 4 smms 

«r® § ivSjioc j; d mm b , ioo ■cr— floima* i> x & 
immmfczmc c ©^?Lf*itfigf*^ 6 o o °c-e 6 

#KW5S i /A 1 tb (*^J:b) ttlOO : 

[006 1 ] mmi3(DJvmm<Dxmm9r^z-~> 

(HStif) #><=>, HJISW 1 , 2 £[5l$Hc 3 d - C u b 
i c F m 3 m«i»© 3 Wt* f > * Mfi&Wfe tlX I » 
5Ci*S|tlSSftfc 0 

[0 0 6 2] HJW3©^ V^?Lf*iC-3UT, N 

2 ®#^S^RO*W?L^ftfI (0^#T) frh?m>-tc 
BETtb^fflW, ti^MfffljLEttS, MO'iC^.MfflJLitfl© 

±4 o%©iBHrt©afi^w-rs»L*3c6fesfu^ (if 

«fcb) eft &©»**• 6. SW)3©^ 

mmmmm s ft r i » 4 c <t ^wis § ft yt. 
can 



(8) '#M 2 0 0 3 - 2 2 1 2 0 9 



13 14 





BET J±$*S?g 
CmVd 


[nm] 




mmm 1 


1008 


2.87 


0.85 


l£;fe£&I2 




2.87 


0.93 


HMJ3 


850 


2.75 


0.80 



[0 0 6 3 ] [It«4] 

(MMWOSflO W&m 1 ©y V^?Lf* le450ml 

-3-75y7"a^h';^ h^-»7>o. 0 8 10 

1 0 0°C-C^§-&/c o 
[0 0 6 4] C©«fc^(CUf#6nfcf#|sf2 0 Omg 
0. 0 5MlftI/2 -^U^V-^ggS Omg 

[0 0 6 5 ] [J£80|l] 

(MCM- 4 1 ©•£■)$) 3. S. Beck et al . , J. Am. Ch 20 
em. SOC, 114, 10834-10843(1992)&CfB$4©-&Jj5D3l£&C 

mMbX, MCM-4 KD&m^f^tc, 
[0 0 6 6] ~TUt>%, *^7^3f (J I Sffl&) 1 

8 . 7 g %4*y£.&7k4 o g t,cmm$&tc^ H z S 
o 4 1 . 5 s*m*.x i oftmrnwotc — 

fishYV JT-hTls^—^^fU? 4 Y (HDTMA 
♦CI') 16. 7 7 g*-f:*>3y&*5 0. 2 3gKg 

sic 2 5 ms%mw.^mm u > c <d^w.^±m<d7K 

tcmm-mc ■< * 2 0 g % $ h tc tax. ityt> &m 30 
^<Ps 1 0 0 -c-c 1 AAmwam^fc cnzmnt. 

Tfc. C © 5 4 0 °C-C 6 B#K^J?Si 

f*MCM-4 1 &f#fc„ 
[0 0 6 7 ] <«JMst©^S) tCDcfc 5 (C LXnhtifc 
J V&flWl g%5 Om 1 ©h;Wi>4iK:#f&U eft 
(CI - (2-7 5^x?;l/) -3-T5 vy'a£;bh U 

y b*5^-5>0. 0 8 6 g*m%-X 1 1 0 o C-C3B#raT 

•7uj-<s-Mcj:&m&*ifi<K 1 0 o"CT?ia»si± 40 

[0 0 6 8 ] C©J;McbTf#6tlfci*ft-2 0 Omg 
5:, 0. 0 5M^fbilf/2 -7*a^V-;l/^2 Omg 

U, 2-7 - o^^y-;i/-c8fe-#L/fcf^ ♦aftS-arraW© 

[0 0 6 9 ] («#ttMfif^) slfifef iJ 4 SOW! 

1 oWMK-5^t, jyT©^JffiSc^T®^t£©i¥ 

ffiSfrofc. K.HAsSCMK^rO,^ 



ft^ti 1 2 mM^irf 5 0 m 1 &£5R#W5 0 m 

g^mz-xmmzn, mncovtfmmMmctev&c r o 

©C r O^-^^&^tTSc: £#-C£/e. 
[0 07 0] 

K*3i,>tB, cfi'C^i?LitS 1 ~ 1 0 n m©ifffi?L©jSf§(C 
cfcD 3 d-Cu b i c Fm3mf»ji©3:&7U3 i i'>* 

& c t tc J: -a r . !R#««XttKl£3£K* , 

[0 07 1 ] ^|§BJ©^ y^7L#©«{3i^ffitC«fc 
±iB-»«^ ( 1 ) •C&3*lS#H?SttS!Wa|->* 

ft^c3d-Cubic F m 3 m#ji© 3 Xjz? + > 

[0072] sfc. #m>M<DWiMW<icte^~cit> ^mm 

<d* v^jiflrtcJJB— «« (2) rasn*fb^gj*ffl 

y^?Lft©IEIWicM5ti5ffl-C, J; *3 »7]ai© 

[SMofssm^i^Bj] 

[H i ] i xn^titcM v&iiw<Dxmm$T>*$ 

[02] H»J 1 "CWfcttfcy V^?W*CDN,lR««a 

[h 3 ] mmm 1 rf#?>nfc^ v^Lf^fflE^tre 

[04] ^feM 2 •CWhfttcJ V ^7U*©XtSllEl»f^t * 

[07 ] HSfim&OfJfcW!! l r»6twtiMIWftflHf> 

i mm t ©fin ^t^77T*5. 



49H 200 3-221209 



[01] [023 [13] 




1 2 3 4 5 6 7 8 

2er 



[H7] 




mm m 



wmi\m)nmwffi£&±B&4: -29-301 



(10) 



m 2003-221209 



C72)#£ 



f^ZLWEB HO 7-7=7 



F ~~ A 



) 4G042 DA01 DC03 DD06 DE09 DEUL 
DE14 

4G066 AA18B AA19B AA20B M22B 
M23B AA24B AA25B M27B 
AB10A AB18A AB21A AB23B 
AD01B AD06B AD10B EA23 
BA24 BA25 BA26 BA31 BA36 
CA46 DA08 FA03 FA05 FA22 

4G072 AA25 BB15 GG01 GG03 HH30 
3347 MM01 RR05 RR12 UU11 

4G073 BA63 BDH FB42 FC01 FC18 
UA06 



i 



